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2 ■ NSV 10934 was discovered as a large-amplitude suspected variable star of unknown 

c/3 . classification. The cataloged range of variability was 11.2 to [15.0 p. We noticed that the 
^ ' object can be identified with a bright ROSAT X-ray source (IRXS J184050.3-834305). 

Since a combination of a large-amplitude variation and the strong X-ray emission suggests 
^ ' a cataclysmic variable, we started systematic monitoring of this NSV object through the 
VSNET Collaboration (vsnet-chat 3340). Q The first outburst was detected on 2001 March 
13 by RS (vsnet-alert 5778). Three additional outbursts have been recorded since 2002 
July. The well-observed most recent two outbursts have been characterized by a sudden 
rise (more than 1.3 mag within 1 d), which established the dwarf nova-type variability. 
Table 1 lists the observed outbursts. Although the rising phase was not covered by 
observations, the observed maximum magnitudes suggest that the first two outbursts 
were detected close to their maxima. Figure 1 depicts the long-term light curve based on 
visual observations by the authors (RS, NP, PA) and snapshot CCD observations. The 
accuracy of the visual observations is 0.2-0.3 mag, which will not affect the following 
discussion. The shortest interval of the observed outbursts is 46 d. 

Astrometry of NSV 10934 was performed on CCD images taken by PN (2002 June 5.423 
UT) and BM (2002 July 21.024 UT), both of which were taken during the rapid decline 
stage from outbursts. The variability of the object has been confirmed by a comparison 
between the two images. An average of measurements of two images (UCACl system, 
182 and 71 reference stars respectingly; internal dispersion of the measurements was 
~0".l) has yielded a position of 18^^ 40"^ 52^52, -83° 43' 09".84 (J2000.0). The position 
agrees with the USNO-A2.0 star at 18^^ 40^" 52^28, -83° 43' 09".2 (epoch 1983.040 and 
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^ http: / /www.kusastro.kvoto-u.ac.iD/vsnct /Mail/chat3000/msg00340.htm] 



http: / /www. kusastro.kyoto-u.ac.jp/vsnct/Mail/alert5000/msg00778. htm 
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Table 1. Outbursts of NSV 10934. 



Date JD-2400000 Max 

2001 March 13 51982 12^ 

2002 April 4 52369 12.7 
2002 June 2 52428 12.9 
2002 July 18 52474 12.7 



magnitudes r = 15.6, b = 16.5), or the GSC-2.2.1 star with position end figures of 52''.420 
and 09". 74 (epoch 1993.767 and magnitudes r = 15.11, b = 17.06), which is most likely 
the quiescent counterpart of NSV 10934 (Figure 2). This identification has confirmed the 
previously proposed identification by P^opez, Girard (1990|) better than an accuracy of 1". 
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Figure 1. Long-term light curve of NSV 10934. Large and small dots represent positive and negative 
(upper limit) observations, respectively. Open circles are unfiltered CCD measurements, which have a 
sensitivity close to Re- The most recent two CCD observations (NP and NP) have been calibrated by 

using CSC 9523.1025 (Tycho-2 magnitude: V = 11.73, B-V ^ +1.07). The overall uncertainty of the 

CCD photometry is 0.2 mag. 



Figure 3 shows the enlarged light curve of the best observed outbursts. All the recorded 
outbursts rather quickly faded. The most recent two outbursts faded more than 1 mag 
within 3 d of the outburst maximum. Linear fits to the best-observed decline stages of the 
first two outbursts have yielded decline rates of 0.71±0.06 mag d~^ and 0.71±0.03 mag 
d~\ respectively. Rather fragmentary data of the recent two outbursts further suggest an 
even higher value close to the termination of the outbursts: the object faded by 1.5 mag 
in 0.90 d (between JD 2452430.02 and 2452430.92) and by 3.2 mag in 2.59 d (between JD 
2452473.93 and 2452476.52). 

The combination of relatively strong and relatively hard (hardness ratios: HRl = 1.00, 
HR2 = 0.50) X-ray detection and short optical outbursts either suggests the possibility 
of an intermediate polar (IP) with dwarf nova-like outbursts, a non-magnetic HT Cas- 



like unusual dwarf nova with rather irregularly spaced short outbursts ( |Kato et al., 200^ ; 
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Figure 2. Identification of NSV 10934. (Left) PN's image on 2002 June 5.423 UT (8 arcminutes 
square, north is up, and east is left; magnitude 15.3, slightly above quiescence). (Right) DSS red image 

showing NSV 10934 in quiescence. 
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Figure 3. Enlarged light curve of the best observed outbursts of NSV 10934. The symbols are the 

same as in Figure 1. 
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Table 2. Comparison of X-ray Properties of NSV 10934 and HT Cam" 

"Object Count rate HRl HR2 V ~ 

NSV 10934 0239 LOO 050 15^9 
HT Cam 0.152 0.79 0.43 16.2 



The X-ray data are taken from Voges et al. (1999|). 



Mukai et al., 1997| ; [Wood et al., 1995|) , or a system resembling an unusual dwarf nova 



BZ UMa with short outbursts and quasi-periodic oscillations (|Kato, 1999 ; Wenzel, 1982 ; 
Ringwald, 'I'horstensen, 19^ ; [Jurcevic et al., 19^ ). 



The precipitous fading (1.5 mag in 0.90 d) recorded during the terminal stage of the 
outbursts is unlike usual dwarf novae. The sequence of a more slowly fading plateau 
phase near outburst maxima and a subsequent rapid fading more resembles the behavior 
of an outburst in the recently discovered IP, HT Cam ([Ishioka et al., 2002|) . The X-ray 



hardness ratios are also similar (Table 2). HT Cam showed a gradual decline for the first 
0.5 d, followed by a dramatic decline by more than 4 mag d~^ ( |lshioka et al., 20"0^ ). Since 



the time-evolution of the light curve is slightly slower in NSV 10934, the orbital period 
of NSV 10934 is expected to be slightly longer than that of HT Cam (86 min), if NSV 
10934 indeed turns out to be a HT Cam-like object. 

In any case, NSV 10934 is an unusual dwarf nova which deserves further attention. 

This work is partly supported by a grant-in aid [13640239 (TK), 14740131 (HY)] from 
the Japanese Ministry of Education, Culture, Sports, Science and Technology. The CCD 
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